Adolescent Stress Disrupts the Maturation of Anxiety-related Behaviors and Alters the Developmental Trajectory of the Prefrontal Cortex in a Sex- and Age-specific Manner.
Adolescence is a window of vulnerability to environmental factors such as chronic stress that can disrupt brain development and cause long-lasting behavioral dysfunction, as seen in disorders like depression, anxiety, and schizophrenia. There are also sex differences in the prevalence of these disorders across the lifespan. However, the mechanisms of how adolescent stress contributes to neuropsychiatric phenotypes are not well understood, nor are the mediating effects of sex. We hypothesize that adolescent stress disrupts the γ-aminobutyric acid (GABA) system in the prefrontal cortex (PFC) in a sex-specific manner, as this system matures during adolescence and plays an important role in cognitive and emotional functioning. We exposed male and female mice to unpredictable chronic mild stress (UCMS) during adolescence (post-natal day [PND] 28-42). One cohort underwent testing for PFC-related behavioral and molecular changes 24 h following the cessation of stress (late adolescence); a separate cohort was tested approximately 2.5 weeks after the end of UCMS (adulthood). We observed an age-related decline in anxiety-like behaviors in control mice, while mice stressed in adolescence showed elevated anxiety-like behaviors in both adolescence and adulthood. PFC-dependent cognitive functioning was also impaired in adult males stressed in adolescence. Adolescent stress disrupted expression patterns of parvalbumin (PV) and perineuronal nets (PNNs) in the PFC, as well as NMDA receptor subunit composition, in a sex- and age-specific manner. The findings presented here contribute to understanding how adolescent stress may lead to neuropsychiatric disorders such as anxiety by disrupting the development of the PFC and emotional behaviors.